In vitro amplification of the alpha 1-antitrypsin gene: application to prenatal diagnosis.
Discrimination of the M, Z, and S alleles of alpha 1-antritrypsin (AAT) has been carried out using in vitro gene amplification with the polymerase chain reaction (PCR). Amplification of 90 nucleotides surrounding the Z mutation site and 120 nucleotides surrounding the S mutation site dramatically improves the sensitivity and reliability of allele-specific oligonucleotide (ASO) hybridization for direct detection of these alleles. Analysis is performed using Southern blots or dot blots hybridized with 19 base oligonucleotides and differentially washed for allele specificity. Amplification of the Z and S mutation sites can be combined in one PCR to allow detection of both mutations when analysed by gel electrophoresis and Southern transfer. This technique can be performed reliably using less than 0.1 micrograms of genomic DNA or less than 100 amniocytes or white blood cells. This technique has been used to perform prenatal diagnosis on a chorionic villus sample (CVS) in a fetus at risk for the ZZ Pi type form of AAT deficiency.